Excerpt] This paper builds upon earlier work of mine which explored the determinants of population migration in Colombia. As before, the basic proposition is that areas' economic opportunities play a central role in determining the spatial allocation of the population.
of place-to-place migration is that even though various individuals face different economic opportunities in various locations and some have different preferences for one location relative to another, the rate of migration between i and j is systematically and positively related to the general attractiveness of labor market conditions in the destination (E,), negatively related to the economic attractiveness of the origin (E,), and negatively related to the cost of moving from i to j (Ci):
M, = f(Ei, Ei, C) , f < 0 , f2 > 0, f < 0 .
(1) Typically, Ei and Ej are approximated by average income, employment probability, etc., and C, by distance. The remainder of this section explores the specific functional form of the place-to-place model (1).
Symmetrical Models
The starting point for place-to-place migration research is a simple symmetric specification based on the rate of return to investment in migration. If we summarize the relationship between the benefits and costs of migration by an internal rate of return r, then M1j = f(r) , f' > 0 .
(2)
As with other human investments, such as education, the rate of return on migration may be approximated by either the difference or the ratio between economic conditions in origin and destination:
M, = f(E, -E,, C) , f > 0 , f2 The difference form is appropriate when none of the costs are opportunity costs, the ratio form when all are opportunity costs. This model looks very much like simple human investment models as they are applied in other fields, such as education and occupational choice. By its very nature, the symmetrical model holds that the "push" of unfavorable economic conditions in the origin and the "pull" of favorable economic conditions in a possible destination are equally strong. A one-unit (or percentage) increase in one of the components of E, is assumed to have the same effect on migration as a one-unit (or percentage) decrease in the corresponding component of E,, and the elements of E, and E, are the same. Thus, the symmetrical model does not allow for the possibility that labor market conditions in origin and destination may have differential effects from one another. To allow for this, we may formulate various types of asymmetrical models.
Asymmetrical Models
One of the most elementary criticisms of the symmetrical model is that the model seems to assume perfect information in labor markets. If information were perfect, potential migrants might be as receptive to changing labor market conditions in a distant origin as they would be to changes of the same magnitude in their present locations. However, once we recognize that individuals know more about labor market opportunities in their present locations than in far away places, we are led to expect a particular form of asymmetry, Mij = f(E,, Ej, Cij)f, < 0, f2> 0 , f3< 0, If,I > If2l, (5) whereby it is hypothesized that changes in origin economic conditions have a larger effect on migration than a like-sized change in destination conditions. Origin economic conditions might be thought to dominate destination conditions for another reason: push from the land. Lipton,3 for example, argues that this is particularly strong for relatively poorly educated workers. This is another reason why the pattern hypothesized in equation (5) might arise.
Asymmetrical models based on imperfect information or push from the land have a problem. In several studies of advanced economies (though not up to now for Colombia), empirical tests have been conducted and the results go the other way. That is, economic conditions in the destination are consistently found to outperform those in the origin.4 Several ad hoc explanations for this particular pattern or asymmetry have been proposed.
One line of thinking holds that capital market imperfections may strongly impede mobility. By this argument, superior economic conditions in the origin increase the ability of potential migrants to finance profitable moves. Hence, the better are origin conditions, the greater the number of people who move out.
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Another possible reason for this same effect is that migration itself may be desirable as a consumption good. By this argument, in highincome origins, the income effect leads to greater consumption of most goods, including migration. Once again, relatively favorable origin economic conditions may result in more out-migration.
A third possible explanation relies on aggregation error. We may distinguish between (i) currently employed workers and (ii) persons who are currently unemployed or out of the labor force. The latter group is necessarily "in the job market," so average labor market conditions in the origin may be a very good proxy for job opportunities if they remain in their present location. However, currently employed persons, because they are working in particular jobs with particular wages, fringe benefits, etc., face job opportunities which are proxied only imperfectly by average conditions in the origin. Since a very large number of potential migrants are currently employed, we would by this argument expect the function with weak effects of origin conditions to dominate the function with strong origin effects.
We thus have several explanations for the observed asymmetry. What they have in common is that favorable economic conditions at origin increase the means for moving but reduce the incentives. Although the relative strength of these effects cannot be predicted a priori, they together lead us to expect only a weak correlation between origin economic conditions and the rate of out-migration. At destination no problem of offset arises, since changes in destination conditions affect incentives only.
Logarithmic Specifications and Logistic Models
Despite their differences, the models considered so far have in common the assumption that origin and destination economic conditions enter linearly in the migration function. A new literature, built around an alternative assumption and resulting in logarithmic rather than linear estimation, has arisen in recent years and shows signs of substantial promise. This literature recognizes that the migration decision is inherently a choice between a finite number of mutually exclusive discrete alternatives. As such, it is amenable to analysis by the polytomous logistic model, developed in economics by McFadden and applied to the migration decision by Schultz.5
The In MU = f (In Xi, In X,, In Di) .
Empirical estimates of this function are presented below. The Colombian census sample offers exceptionally fine detail. Answers to the following locational questions were obtained: Where do you live now? Where did you live last? How long ago did you move from the last place? Where were you born? Each locational variable was coded down to the level of the municipality. The urban or rural character of the place of residence was also ascertained.
III. Data and Variables
The availability of data on a very large sample of individuals rather than geographic aggregates, the multiplicity of questions on location, and the richness of geographic detail offer an unprecedented opportunity for disaggregated research using the place-to-place model. Data limitations have impeded past researchers working on other LDCs. Even in the United States, which often is held up as the model of data availability, the smallest unit for which we have place-to-place migration information is nine large census regions.
In what follows for Colombia, two concepts of "migrant" are used. One is lifetime migrant: someone whose birthplace differs from current residence. The other is recent migrant, defined as an individual who has moved within the last five years. These concepts are used to construct three migration variables. MIGRATE is the rate of gross lifetime migration into an area. Its numerator is the number of persons now living in that location whose birthplace was some other municipality. Its denominator is the area population. RLFMIGIJ is the rate (per 100) of lifetime migration between zone i and zone j. Its numerator is the number born in i and now living in j. Its denominator is the number born in i. Finally, we have RRECMIGIJ, which is the rate of recent migration between i and j. Its numerator is the number who lived in i 5 years previously. Only persons over the age of 10 are included in these rates.
The geographic areas defined for this study take account of both the region of location and its rural or urban character. I divided the country into six regions according to departments.7 The breakdown is given in table 1. Each region was in turn divided into rural and urban sections. The 12 resulting areas are called zones. For this study of place-to-place migration, the 12 zones are both origins and destinations. There are thus 144 place-to-place migration flows (including nonmigration). Of these flows, 1/4 are rural-urban observations, ?4 are urbanrural, '/4 are rural-rural, and '/4 are urban-urban. TABLE 1 problem) but also not topographically closed.8 The details of the distance calculations are available upon request.
The distance between one zone and another (DISTIJ) is, to a certain extent, arbitrary since the zones are not only big (the usual
The economic variables used to explain migration flows are the zone's income and employment opportunities. The income variables used are the average income in the origin and destination (AVGYI and AVG YJ, respectively). These were calculated from census respondents' answers to the question: "What was your income in pesos last month?" The employment variables used are the employment rates in the zones of origin and destination (EMPLRI and EMPLRJ, respectively). Following the usual definitions, we have (i) the employed: those who worked in the preceding week or who did not work but had a job; (ii) the unemployed: those who were looking for a job and either had worked before or were looking for a job for the first time; (iii) the labor force: i + ii; (iv) employment rate: i/iii. The demographic characteristics of an area's population also play an important role in determining migration behavior. As people age, their likelihood of moving declines. Better-educated individuals exhibit higher migration rates. In Colombia, as in other Latin American countries, women are more likely to migrate than men. One way to include these factors would be to add origin-specific demographic factors to the basic place-to-place model:
where DEMOGi is a vector of demographic characteristics of the population in the origin i. A straight linear specification such as Mj = a + P Eg + 02Ej + P3Cij + P4DEMOGi + e (11) would assume that demographic factors shift only the intercept of the migration function but not the slope, that is, that each demographic group's migration rate is changed by the same amount by an extra dollar of destination income, by a 1% higher employment rate, or by a 1-kilometer difference in distance. These assumptions are implausible, since we have reason to believe that these demographic groups differ in their responsiveness to economic stimuli. In recognition of this belief, we might include a number of interactive variables in (11). Alternatively, and more conveniently, we could stratify the sample and run separate models for each demographic group. That is the course followed below. The stratifying variables used are of two types: (1) sex: males' and females' migration functions are estimated separately;
(2) education: the sample is stratified into four education groups-none, primary (some or complete), secondary (some or complete), higher (some or complete). A simple linear regression of the variables in (13) using Ordinary Least Squares (OLS) will not work properly, though it has been done, because all regression coefficients would suffer from simultaneous equations bias due to endogeneity of population. 10 to Simultaneous-equations bias arises because the populations in origin and destination are themselves determined by previous migration. If the same underlying process that determines present migration also determined past migration (as is assumed by adherents of both gravity models and economic models of migration), places that had experienced higher-than-expected in-migration in the past would (i) experience higher than-expected in-migration at present and (ii) have larger populations at present. Factors i and ii together lead us to expect a positive correlation between the error in the regression equation and the levels of the independent variables. When there is such a correlation, OLS estimates are biased.
One variable that is usually included in migration functions has
To avoid biased estimates of the migration functions, the choice is either (a) to estimate a complete system which also explains past migration, or (b) estimate a reduced form from which population variables are omitted. Option a, being more complete, is preferred in principle; but since it is impossible with Colombian data, it must be rejected in practice. Option b provides less information (population effects are not estimated), but what estimates it does provide (on the effects of origin and destination economic conditions and distance) are unbiased. Option b is the only feasible alternative which is justified econometrically. Because it is better to have good information on a limited set of relationships than poor information on a larger set, population in origin and destination are excluded from further consideration. Table 2 presents some basic data for the 12 geographic zones. These zones represent the urban or rural sections of the department groupings indicated in table 1. For mnemonic purposes, the zones are referred to by the name of the principal city in each.
IV. Empirical Results for the Full Sample Tabular Evidence
Six observations may be made: (i) When a migrant is defined as someone who lives in a different municipality from the one in which he or she was born, the rate of in-migration across various geographic zones ranges from .23 to .59. The migration rates are higher into urban zones than into rural zones. (ii) Average incomes in the several zones range from 394 to 2,231 pesos per month. Within each region, average incomes are always higher (by a factor of three or four to one) in the Some of these observations are as expected and some are not. The higher migration rates into urban areas reflect the net urbanization of the Colombian society and are as expected. Also, it is not surprising that urban areas have higher incomes than rural areas. I see a cause and effect relationship between these two observations: higher average income in urban areas causes rural-to-urban migration.
At first, the negative correlation between in-migration rate and employment rate might seem surprising. Following Harris and Todaro, we might expect to find potential migrants being drawn into high employment probability areas." In a multivariate relationship, the expected correlation between rate of in-migration and probability of employment should be positive after controlling for income. But this may not show up in a simple correlation or even in OLS estimation of a single migration equation, since we also expect that higher income in an area causes a higher unemployment rate there because of an inflow of job seekers. Indeed, the correlation between income and employment rate is negative. This explains why the simple bivariate correlation between in-migration rate and employment rate is also negative-income is a very strong intervening variable.
One feature of these data is very hard to explain: the unexpectedly high employment rates which imply corresponding unemployment rates of just 2% on average. These rates of unemployment are substantially lower than the rates of 10%-25% issued by DANE and used in Colombia by the Corporaci6n Centro Regional de Poblaci6n.12 My first inclination upon encountering these rates was to dismiss them as a statistical aberration and to discard the variable. But upon further reflection, I think otherwise. Is it not reasonable to expect that in a poor country like Colombia 98% of the people who were economically active in the week preceding the census had some kind of job? Or put differently, how many could afford to have done no work for an entire week? An answer of 2% seems at least as plausible to me as " John Harris and Michael Todaro, "Migration, Unemployment, and Development,' American Economic Review 60 (March 1970): 126-42. 12 The unemployment rates I calculated match DANE's unadjusted unemployment rates; these rates are unpublished. DANE, however, publishes "adjusted" unemployment rates. I have tried without success to obtain a definitive statement of why the rates were adjusted at all and how the adjustments were done. I have been able to learn only that the unadjusted rates appeared "too low" so they were raised. an answer of 10% or more. Also, we find higher unemployment rates in urban than in rural areas. Is it not reasonable to expect that the poorer areas of the country would have even less open unemployment for the same reason (inability to afford open unemployment for a whole week), and thus rural unemployment rates would be lower than urban rates?
Regression Results
This section presents the results of fitting the place-to-place migration model to the full sample (i.e., without stratifying by sex or education). The geographic unit is the zone (12 zones, 144 place-to-place observations). The hypotheses are that high-income zones will exhibit higher in-migration rates and possibly lower out-migration rates than do lowincome zones; that zones with higher employment rates have higher rates of in-migration and lower rates of out-migration than other zones ceteris paribus; and that zones that are further from one another have less migration between them.
These hypotheses are tested using four separate functional forms.
The first functional form takes the rate of lifetime migration (RLFMIGIJ) as the dependent variable and regresses it on the distance between I and J (DISTIJ), the average incomes in I and J (AVGYI and AVG YJ), and the employment rates in I and J (EMPLRI and EMPLRJ). The second regression instead uses as the dependent variable the rate of recent migration (RRECMIGIJ). Regressions 3 and 4 are double-log versions of 1 and 2, respectively. All variables are as defined in Section III.
The results are presented in table 3. Taken together, regressions 1-4 exhibit a consistent effect on migration only for distance. In those equations the economic variables are not impressive. Only three of the 16 regression coefficients involving economic variables are statistically significant, and one of these has the wrong sign. At first, this would seem to cast doubt on the relevance of the economic model of migration in the Colombia context. 13 We should not hasten to discard the economic model too quickly. As I shall now show, the particular specifications in regressions 1-4 involve too little theory applied to too many variables.
The expected-income model of migration leads to the expectation that an equilibrium configuration is one where high-income zones attract migrants seeking the high-income jobs, which in turn causes higher unemployment. That is, besides the relationships in regressions 1-4 which are of the form Linear .............. Log-log ............ Linear .............. Log-log ............. Linear .............. .............. 
RLFMIGIJ
LOGRRECMIGIJ
RLFMIGIJ
RRECMIGIJ
One problem which appears in (16) is that the right-hand-side variables are functionally related to the dependent variable. This creates simultaneous-equations bias if OLS is used. A second problem with (16) is the likelihood of severe multicollinearity between the income and employment variables, which can be inferred from the strong simple correlation coefficient between AVG Y and EMPLR ( -0.95). The bias problem leads to an understatement of the relationship (as measured by the regression coefficient) between average income in a zone and the rate of migration to or from it. The multicollinearity problem leads to less reliable point estimates of the regression coefficients, needlessly large standard errors associated with them, and unwarranted rejection of hypotheses which ordinarily would be accepted as correct.
Fortunately, to deal with these two problems, the solution is the same: drop EMPLRI and EMPLRJ out of the regressions. The way this solves the simultaneous-equations problem is to create a reducedform structure, which is estimable without bias by OLS. It deals with the multicollinearity problem by removing one of the collinear variables so that the effect of the other can be estimated more accurately. The resultant estimates are presented in regressions 5-8. In each case, higher average income in a destination is found to exert a statistically significant attraction on migrants. The estimated values are all quite plausible, for example, regression 7 implies that a 1% increase in average income in a destination will lead to a 1.08% increase in lifetime in-migration.
Comparing the two sets of regression estimates (regressions 1-4 with regressions 5-8) shows that each regression coefficient on AVGYJ is substantially larger in the latter set and each standard error sub-stantially smaller. Thus, the second set of specifications largely averts the econometric problems inherent in the first set. As one indication of just how much better it is to drop the employment variables out, note that the standard errors of estimate (SEE) are lower (by about 1%) when fewer variables are used; or put differently, the econometric problems in regressions 1-4 were severe enough to distort the regression estimates to such a degree that the resultant regression line fit the data less well than a line estimated from less data.
One other finding bears mention. The results indicate marked asymmetry. In regressions 5-8, the estimated coefficient on origin income is smaller than the coefficient on destination income, and in only one of these four regressions does higher origin income appear to discourage out-migration. This suggests that the factors considered in Section II which produce asymmetrical results in other countries may be operating in Colombia as well.
What if we had instead specified a symmetric model? Compare regressions 9-12, which are based on income ratios, with regressions 5-8, where origin and destination income are estimated separately. If we had only the results from 9-12, the economic model of migration would have looked "better" (to put it crudely, as gauged by the presence of an asterisk on all but one regression coefficient); but the asymmetry would not have been found. Now that we have found this asymmetry in the Colombian data, future research into migration decision making is needed to understand why it is there.
V. Empirical Results for Eight Subsamples
We know from past research that women in Colombia migrate at higher rates than men and that better-educated workers migrate at higher rates than less educated workers. Why these groups' migration rates differ is poorly understood.14 This section presents a partial explanation.
The hypotheses on education differentials, for persons of either sex, are: (a) the average propensity to migrate rises with education; (b) the marginal propensity to migrate rises with education; (c) the gain from migration rises with education. The reasons for hypothesizing that better-educated workers have higher average migration propensities are that some people migrate in order to acquire an education while others migrate in order to obtain the jobs appropriate to highly educated people. The reasons for hypothesizing that better-educated workers have higher marginal propensities to migrate are both socio-logical and economic. The former include such things as education's role in broadening one's horizons, creating an awareness of opportunities, instilling a willingness to take risks, and inculcating a desire for modern things. A more economic explanation is that better-educated workers migrate at higher rates because they have more to gain: absolute income differences may be greater across regions for bettereducated workers than for less educated ones.
The hypotheses on sex differentials, for persons of any given educational attainment, are: (a) the average propensity to migrate is higher for females; (b) the marginal propensity to migrate is higher for females; (c) the gain from migration is lower for females. A general characterization of migration in Latin America is that females have higher average and marginal propensities to migrate than do males. In Colombia, as in other Latin American countries, it is common for teenage girls and young women to migrate, leaving the men behind. Many Colombian women take jobs as personal service workers, especially in domestic service; few Colombian men would dare do so. Thus, for a given monetary gain in income, women would be expected to migrate at higher rates; and for a given change in monetary incentives, women would be more responsive than would men. On the other hand, it is also argued that discrimination against women, cultural differences in males' and females' roles in Colombian society, and parents' preferences for investing in education and skills of their sons rather than their daughters, all act to hold down women's incomes and to reduce the gain from migration for women below the gain for men.
The simple tabular evidence in table 4 suffices to test parts a and c of these hypotheses.
First, the average propensities: for both males and females, the place-to-place migration rate increases monotonically with education; it is four times as high for those with higher education as for those with none. Within an education group, females' migration rates are higher 554 Economic Development and Cultural Change than males' rates. Note that sex-specific differences in migration rates across education groups are much larger than education-specific differences in migration rates across sexes. Now for the gains from migrating: the standard deviation of income across zones is 11 times as high for males with higher education as for males with no education; for females, the ratio is nine to one. What this means is that a random move by a highly educated male would add 11 times as much to his income (in pesos) as would a random move by an uneducated male; for females, the gain is 9 times as many pesos. These ratios are very similar to the ratios of income means. Thus, though the absolute gains are much greater for those with more education, the percentage gains in income from making a move are quite similar for the various educational groups. Differences in absolute gains are also found in comparisons by sex. At any given level of education, females have less to gain absolutely from making a move than do males; for example, the standard deviation of income across zones for persons with primary education is 900 pesos for males and only 554 pesos for females. However, females' incomes are also lower than the incomes of males in comparable education categories, so the relative gains from migrating are not very different.
To test the hypotheses about the marginal propensities to migrate for various education and sex groups, we turn to regression analysis. These regressions parallel those presented above for the full sample. Note the group-specific superscripts for all relevant variables. Equation (17) includes the employment rates as well as the income variables and distance. These employment rate variables were found to cause estimation problems for the full sample. To avoid similar problems with the subsamples, EMPLRPI and EMPLRJ were then dropped and a second set of regressions was then estimated for each subsample. Here are the principal findings from the regression analysis: i) Econometric difficulties arise for nearly every subsample in the first set of regressions: average incomes are seldom significant and employment rate variables have the wrong sign more often than not. Males, no education ............... Males, no education ............... Apparently, this is because of the same simultaneity and multicollinearity problems that plagued the regressions for the full sample. These problems may be lessened by eliminating the employment rate variables. Hence the first set of results, which include the employment rates, should be given little weight and the second set, which excludes employment rates, should be used instead.
ii) In the second set of results, the economic model of migration works for most subgroups: higher average income at destination significantly attracts migrants in five of the eight subsamples.
iii) The asymmetric results persist in the subsamples. For seven of the eight subsamples, the estimated effect of destination income in migration is larger in absolute value, often significantly so, than the corresponding effect of origin income. iv) As educational attainment increases up to the secondary level, the estimated effects of origin and destination income both get larger in absolute value. That is, better-educated groups exhibit more responsiveness to regional differences in income than do persons with less education. However, this effect is diminished for both sexes at higher education, presumably because of the high propensity of highly educated individuals to migrate in any case. The patterns encountered in the lower educational ranges, which include the great bulk of the Colombian people, confirm the hypothesis that, on the whole, education raises the marginal propensity to migrate in response to economic opportunity.
v) The proportion of variance explained declines precipitously at higher education. This may be for genuine behavioral reasons-that persons with more education tend to move from rural to urban areas anyhow-or because the explanatory variables for the highly educated group are measured less precisely.15 vi) For each education group, females are more responsive to geographic differences in economic opportunity than are males. (Compare the coefficients on the income variables in subsample 5 with those in subsample 1, subsample 6 with subsample 2, etc.) This confirms the hypothesis that the marginal propensity to migrate is higher for females than for males. vii) For each education group, the proportion of variance explained is higher for males than for females. Probably this is because Colombian women migrate more often for noneconomic motives (e.g., marriage).
The results of the demographic breakdowns may be summarized by an "incentive effect" and a "behavior effect." The incentive effect " Taken together, the six rural zones had only 81 males and 13 females in the highereducation category, or an average of just 13 males and 2 females per zone. With so few cases, the migration and average income variables must certainly contain considerable errors in measurement.
